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Be it known that 1, KARL VOLLER,
neer, a subject of the German Kmperor, re-
siding at 47 Ziilicherstrasse, Diisseldort, Ger-

' new and useful

brake 1n tube re-
“a hydraulic brake; and 1
do hereby declare ‘hefollowing to be a full,

clear, and exact description of the invention,

such as will enable others skilled in the art to
which it appertains to make and use the
sane. -
In guns
shoot with

roposed for varying the resistance of the

rake to correspond wit _
tions of the tu{))e, and particularly to bring
about a variation in the length of the recoll.
In guns of this kind having hydraulic brakes

cylinder
sition of
example, the position of a piston-valve.

There are provided devices whereby the ro-

' tation of the piston-rod or of the brake-cylin-
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“der necessary for varying the

toothed segment.

tional to
turned by
that the shortening of

action of the

hrake or the length of recoil 1s effected by the
act of elevating the gun. '
If the upper carriage terminates near the
<hield or the trunnions, it 1s comparatively
easy to derive the rotation of the piston-rod
or of the brake-cylinder from the movement
which elevates the tube by the intermediary
of toothed wheels, worms, or the like and’ a
In usually-constructed

-y which the trunnions are
in the middle of the upper
gun-carriage difficulties of construction pre-
sent themselves. Moreover, derivation of
the movement through toothed gearing has
the disadvantage that the angle of rotation
through which the piston-rod or the brake-
cylinder 1s turned is always directly
the angle through which the tube 1s

the act of '

ouns, however,
approximately

elevation. It follows
_ the length of recoil is
also directly proportional to the angle of ele-
vation. As a result of this the locus of the
end points of the recoil forms an are of a spi-
ral, thus giving an unnecessarily short recoil

for automatically

having a recoil-tube which must

the internal organs of the brake—for

—

| have produced the

| recoil instead of beng

tion,-or if the recoil
maximum amount permitted- by the clear-
ance-space between the end of the
the ground then at other angles of elevation
somewhat less than the maximum the recoil
will be so great as to bring the gun in contact

with the ground. Hence 1t1s advantageous,

crease in length of recoil
of the angle of elevation, and since
parture was impossible with prior devices
present invention to per-

it it to be done. Therefore the present 1n-

vention relates to. o construction by means

of which in the act of elevating the gun the
variation of the working of the brake can fol-
low aecording to any desired law and not
merely directly proportional to the angle of
elevation. By the employment of such a
construction the shortening of the length of
in a constant ratio to
the angle of elevation of the gun may be In
varying ratios to such angle of
that is to say, the shortening of the recoll
may have one ratio through a certain portion
of the arc of elevation and & different ratio
through some other portion of the arc of ele-
vation, thereby attamng the very important
advantage that the Jength of recoil of the gun

*

in this position be the

un and
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elevation—
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for each angle of elevation may be predeter-

*

mined not by what the recoil is at some other

angle of elevation, but by the conditions to

‘be met at that particular angle of elevation,

such as the component of the weight of the
gun to be resisted by
“learance between the end of
limit of zecoil and the ground,
to which the recoil of the gun can
mitted to the ground.

Tn the accompanying drawings,
s diagrammatic side elevation of a tube re-
coil-gun 1n & horizontal and an inclined DOSi-
tion wherein a curve 18
points of the recoil in-the
which at one position suddenly changes 1ts
direction. Fig. 2 shows a gun constructed

according to this . avention in a position of

the gun at 1its
and the extent
be trans-

the recoil device, the

given for the end
different positions
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elevation, the figure being & side elevation 10

gun-carriage, & part of
the brake-cylinder and of the piston-rod, as
well as the wall of the upper gun-carriage, be-
ing broken away. Fig. 3 1s a ¢ross-section

X ¢



15 contact with. the groun

~_ tion between the horizontal and the elevated
- 7° position shown are along the curve z, If, |
~ however, the gun is at any time fired at a

on hine 3 3 of Fi

-

~ vith its tube in"a horizontal position, the |
| parts ?belﬂ:giothelf‘mﬁ%e?Sm-lfl'lf_ﬂ‘?f‘:Of those of Fig. | 1 groro o @ 20 QU - calTiage e remains
2 stationary when it is unlimbered, while the.

2. Fig. 51548 cross-section on line 5 5 of Fig.
5 4. Fig. 6 is a part sectional ele ation of a

- modification showing the tube in elevated po.

 sition. . Fig. 7is a cross-section on line 77 of
- Fge.o
SERCEE @,Referrmg; to Kig. 1,1t will be seen that jth._eg -_

- fo recoil of the tuhe shown by the dotted line
@z y is shorter in the position of elevation.

- thanin the horizontal Pposition. In the po-
~~ sition of elevation shown in the figure the
 gun-tube and the brake-cylinder would be in
_ Jif the recoil were
~ notshortened, and in order to avoid this pre-

- cautions must be taken SR
. Lhe termination of the recoil in the posi-

[——

- - .

 still greater elevation, the curve z  must not

-

Ise, since in that case.

- the gun-tube or the brake-cylinder would |

5 soon be in contact with the ground. = It is es- | tube - carrier ¢, which sharesthe swinging

~ sential, therefore, that from a certain position

e more rapid el s that the gt | roove s e o the oxic
comes appreximately hori- | rotation of the trunnions d than the rear part, \

does. If now the tube, together with the 05

~_ Zyofthe curve be
> zontal—that is to say,

. . M

L

s different along the part z y of the curve
~ from what it is along the part © . ~For the
. purpose of accomplishing this result I pro-

© vide means for shortening the length of the
recoll in varying ratios to the angle of eleva-
tion, and this means is automatic in its ac-
tion, so that it is only necessary to elevate
the gun in the usyal way to bring about the
desired shortening of the length of the recoil

2 zontal—that is t¢ the ratio of the short- |
- ening of the recoil to the angle of elevation | PATts in connection v
| the horizontal position, Fi

In the appropriate ratio to t e angle of ele-
vation. | o ”

cam device having an operative surface
which is curved according to the curve to be
formed by the locus of the limits of recoil at
the different angles of elevation. This cam |
device is carried by an immovable part of the |
gun-carriage and its said operative surface
1s engaged by a part so fixed to the SWINging 1
part of the gun—such as, for instance, to the
Uppergun-carriage—that it receives when the
gun-tube and the upper gun-carriage swing a
movement in & plane which is vertical to the
lgngitudinq,l eéxtension of the upper gun-car- ,

riage by virtue of its engagement with the |

predetermined curve. .This movement may
bhen be translated through any desired means
of translation into the necessary rotatory I
novement of the piston-rod or the brake-
>ylinder. | -
In the form shown in Fig. 2, a is the gun-
ube, which slides on the upper gun-carriage
1n the known manner The upper gun-
artiage rests in a carrier ¢, in which it can ;,

2 e

| gun-tube, the upper gun-carriage, and the

8 Zhiop 8 & shows the gun | move sidewise on a pivot. The carrier ¢ is

70

brake mechanism contained therein swing in

the lower gun-carriage on the trunnions d
| whenever the angular position of the tubeis =
‘o be moved from the horizontal.
. In the upper gun-carriage is fixed the ro-
| tatory Pist”on-rodlz} which carries the piston-
In. ¢-cylinder g, firmly con-

valve .in the bra

nected with the gun-tube. The opening of
his valve-piston can be varied by the rota-
tion of the piston-rod for the purpose of

this valve-piston ¢

varying the length of recoil. The construe..
tion of this piston-valve is no part of the
‘present invention. o 00 e

|~ On the side ¢

s

‘movement, of the tube in a vertical plane.

=

[ G sude ¢ of the gun-carriage there is
fixed & cam device , which in the present in-

REHE

 Stance has a cam-groove. TIn this groove ~°
siides a pin 4, which projects from a sliding
Ppiece or slide k into the groove. ~The slide
1s slidably connected with a part, such asthe

-

o elevation the shortening of the recoil must | The front part of the middle line of the |

ccurved cam-groove h lies nearer to the axis of

parts in connection with it, is brought, from =

slide &, makes a relativemovement upwardly
and vertically to the upper gun-carriage in
consequence of the engagement of the pin ¢
in the curved cam-groove £, as will be seen
from Figs. 5 and 3. In consequence of this

‘the slide turns an arm 7 upward, which

arm 1s mounted on s shaft m, carrying a
toothed segment 0. The latter engages with
a toothed segment p, mounted on the piston-
rod f. In ithis manner there is imparted to
the piston-rod by the upward movement of
the slide £ a rotation the relation of which to
the swinging of the gun-tube of the upper
gun-carriage is determined by the curve of
the cam device 2. o

The form shown in Figs. 6 and 7 is distin-

-guished from that described above in that the

tube-carrier ¢ is fixed to6 the upper gun-car-
riage b. In this case the slide - may be di-
rectly united to the upper gun-carriage. The
lateral turning movement 1s in this case ren-
dered possible by making the upper part g of

the under gun-carriage to rotate relatively to -

the bottom part on a pivot 7.  Asin the case
of the form shown in Figs. 2 to 5, in conse-

uence of rotating the upper gun-carriage on
the pivot in the tube-carrier ¢ the longitudi-
nal axis of the upper gun-carriage may at
times form a small angle with the surface of
the tube-carrier, which remains parallel to

tion Fie 9 + g. 4, to the inclined
bosition, Fig. 2, the pin.i, together with the |
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somewhat chahged. ~ This condition is al-
lowed for by coupling the slide and the arm 1

tolglether only 1n a vertical direction, while in
a

‘a horizontal direction the movement in op-
, posite directions 1s possible. In the form
shown 1n Figs. 6 and 7 the variation of the
separation between the shaft m and the slide
k does not occur. |

It is obvious, of course; that the slide k
may be omitted and the cam device arranged
to operate the arm [ directly.

It will be noted that by employing a cam
device for adjusting the means for varying
the length of the recoil I provide an arbitra-
. rily - acting mechanism for shortening the
length of recoil of the recoil device, for the
reason that a cam device can be constructed
with any desired configuration of operating-
face, thus enabling it to act arbitrarily, or, in
other words, without regard to any mathe-
matical law of proportion in varying the ad-
justment of the recoll device.

Having thus fully described my invention,
what I claim 1s— . |

1. The combination, with a

ogun mounted

for movement through different angles of ele-

vation, and a device for regulating the recoil
of the gun, of means actuated by the angu-
lar movement of the gun and arranged to
shorten the recoil in varying ratio to t%xe a1n-
cgular movement of the gun. |

2. The combination, with a gun mounted

for movement through different angles of ele- |

vation, and a device for regulating the recoil
of the gun, of a wvariable-movement trans-

mission device arranced to transmit the an-

gular movement of the gun in varying ratio
to the recoil-regulating device, whereby the
recoll of the gun is varied otherwise than di-
rectly proportional to the change in theangle
of elevation of the gun.

3. The combination, with a gun-carriage

and a gun mounted thereon and adjustable

to different angles of elevation, of a recoil de-
vice arranged to check the recoil of the gun,
means for shortening the length of recoil of

‘the recoil device, and a-cam device having a
curved operative surface arranged to adjust

sald means. -

4, The combination, with a gun-carriage
and a gun mounted thereon and adjustable
to different angles of elevation, of a recoil de-
vice arranged to check the recoil of the gun,

a cam device having a curved operative sur-

face and means for shortening the length of

- recoll of the recoil device, said means being

movable with relation to and arranged to be
adjusted by the cam device. .. B
affixed my

In testimony whereof I have
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signature to this specification in the presence 6o

of two witnesses. |
KARL VOLLER.
Witnesses: | | |

PeETER LIEBER,
EmMma HERBER.
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